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AMENDMENTS TO THE SPECIFICATION; 

Please amend the paragraphs beginning at page 1, line 17, and continuing to page 
2, line 16, as follows: 

Matrix materials such as carbon materials and conductive 
polymers which utilize a dope-undope process of lithium ions instead of 
utilizing lithium metal or metal alloy thereof for a negative electrode have 
been developed in recent years. Tb ^ g e b y Accordmglji; , generation of 
dendrite {which occurs in the case where lithium metal or metal alloy 
thereof is utilized] 4ee8~no longer theoretically occurs-aj^d^. T herefore, 

^ o^'^'kIo^h^'^ -.M -^^ ^v-^'U^^i short o ^-.^x ' 

problems inside of the battery has been aeh-ievedconsiderably re<:iu<::ed. 
In particular, it is known that the dope-undope potential of lithium of 
carbon materials is closer to the deposition-dissolution potential of 
lithium than that of other materials. Specifically, graphite materials are 
carbon materials that can theoretically hold lithium in their crystal 
lattice at a rate of one lithium atom relative to six carbon atoms and 
which have a high capacity per unit weight and per unit volume. 
Furthermore, the potential of intercalation-deintercalation of lithium is 
flat in graphite materials which are chemically stable so as to greatly 
contribute to the cycle stability of batteries. 

As a result of such research and development, a so-called lithium 
ion battery employing a carbon material as the negative electrode has 

been commercialized and has rapidly come into wide use as a power 
source«r for mobile devices^--wheFe»5~fee~efea^«e^fee«4s4Mv6^^^ 
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beiT4^ o . V \ . Lightweight and imvieg-has^a high capacity a-F€v 

which is u tilized to the fullest. 

In addition, ion conductive polymers having high ion conductivities 
have been recently reported i^-^-n^j a \ ^--^-v *4 . xesearch ^ x 
4B--eFdeAasjK;;erLdirg?€t;ed. to increase the prevention of liquid leakage, the 
safety levelj, and the extended shelf life of batteries in the case where 
liquid electrol5rtes are used. 

Please amend the paragraphs beginning at page 3, line 4, and continuing to page 
4, line 4, as follows: 

Therefore, a method for achieving an increase in the ion 
conductivities of these ion conductive pol3miers has been proposed^, 
According to sH^h -- t - hat --a monomer and an organic 

solvent (in particular, organic solvent having a high dielectric constant 
such as ethylene carbonate (EC) and propylene carbonate (PC)) are mixed 
so as to be pol5nTierized and, thereby, a gel pol5nTier electroljrte 
(hereinafter, referred to as "chemical crosslinked gel") is obtained which 
maintain an electrolytic solution in a pol3aner network and which 
maintains a solid condition. The chemical crosslinked gel can greatly 
reduce the risk of liquid leakaget4^_jrherefore, it has become possible to 
utilize a laminate film wherein a metal foil and a resin film are stacked as 
an exterior material of batteries. 

Manufacturing methods for such batteries are generally categorized 
into "stacked types" of manufacturing batteries |by stacking groups of 
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electrodes] and "jelly-roll (winding) types" of manufacturing batteries (by 
winding positive electrodes, negative electrodes and sepairators in baind 
forms]. 

So far, the mainstream of lithium ion batteries is thej'jelly-roll 
types" of manufacturing batteries by-wmdift gwherein positive electrodes, 
negative electrodes and separators ai'e wound in band forms in order to 
emphasis importance on the productivity because the forms of batteries 
are restricted by the battery cans. On the other hand, it is easy to 
process the forms of lithium pol5nner batteries wherein laminate films are 
used as exterior materialst4,^herefore, manufacturing methods can 
freely be selected in order to achieve further reduction in weight and 
further freedom in the forms in addition to reductions in weight and 
increases in the capacity of lithium ion batteries and, for example, a 
stacked type can be adopted so that thin batteries having large areas can 
easily be manufactured. 

Please amend the paragraphs beginning at page 4, line 14, and continuing to page 
5, line 8, as follows: 

On the other hand, stacked type batteries in general have high 
freedom in fefmB -form and have characteristics that they are suitable for 
thin batteries^ while mechanization of production is difficult due to the 
complication of their stacking processes. Although regulation of the sizes 
of positive electrodes, negative electrodes^^ and separator layers for 
separating between the positive electrodes and the negative electrodes 
has been proposed in order to increase the reliability (see, for example. 
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Japanese Unexamined Patent Publication No. 2000-30742), the 
separator layers are set at sizes sufficiently larger thain the positive 
electrodes and the negative electrodes in order to prevent short circuiting 
of the respective electrodesr^. Therefore , the problem of the complication 
of the stacking process is not solved. In addition, although there is an 
idea that separators are made to have a uniformed size aind both the 
positive and negative electrodes are covered with the separators so that 
the positioning can be easily carried out, a problem arises wherein the 
thickness of the battery increases and the energy density is reduced 
when the two electrodes are covered with the separators. 

Furthermore, thin batteries having broad areas have problems that 
the batteries afe - sweUee sw^ell when gas is generated from the inside and 
that the batteries are weak against vibration in comparison with jelly-roll 
type batteries due to independence of electrodes. 

Please amend the caption on page 5, line 10, as follows: 

BRIEF SUMMARY OF IHE INVEN HON 
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Please amend the paragraphs beginning at page 5, line 11, and continuing to page 
6, line 6, as follows: 

'y|^4a.. pp «a.gi«a> x . > 4.. iy ^. v ^. ^ . >t . if . H>" * P"Om 

polymer battery s^i-^-^v i-^ ■^^-►■fi ^^v^.^^^ i^, intrinsic to a stacked type 
structure and tbat - has a high freedom of forms so as to be converted to a 
variety of forms and — o > has high level-e-f-safety -ie -high, productivity 
■is- kigfe- and reliability-4s -Mgfe. 

battery feaw-jg-M least one layer of a positive electrode, at least one 
layer of a polymer electrolyte retained by a separator, and at least one 
layer of a negative electrode, each of which is in a thin film form, stacked 
in this orderr-wk-e-Fem - t . T he entirety of the outer peripheries of the 
separator and of the negative electrode is positioned outside of the outer 
periphery of the positive electrode except for a collector tab (4)~provided 
to the positive electrode so as to protrude from one side of the positive 
electrodeT-afi44. The following relationship is satisfied in a portion of the 
outer peripheries of the separator and of the negative electrode: the 
length between the end of the negative electrode and the end of the 
positive electrode (Dl) > the length between the end of the negative 
electrode and the end of the separator (D2). 

Furthermore, a(■x■}(->H-iffig---t<->-#-K-^-T>^^^^ 
manufacturing method is provided for the above poljnner battery, stacked 
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in this order-4. JThe nicwmfac feQ^f>^^s4a^-- co m prise 
steps of: 

Please amend the paragraphs beginning at page 6, line 24, and continuing to page 
7, line 5, as follows: 

Fig. 1 is a schematic plan view of a main portion for describing the 

positional relationship between a positive electrode, a polymer electrolyte 
retained by a separator and a negative electrode of a polymer battery 
according to tk^ - p - Fesegit - iHveHtiejH an example embodiment: and 

Fig. 2 is a schematic plan view of a main portion for describing the 

step of stacking the positive electrode, the polymer electrolyte retained by 
the separator and the negative electrode at the time of manufacturing a 
polymer battery according to tfa &-- pg -e e & at --- i - HV « B - tieR aii exa 
embodiment. 

Please amend the caption on page 7, line 7, as follows: 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Please amend the paragraphs beginning at page 7, line 8, and continuing to page 
7, line 15, as follows: 

A polymer battery according to the p^^es^^^^i -^^iv^h^^^^.^.v ^ ^a 
embodiment has a configuration in that a positive electrode, a poljmier 
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electrolyte retained by a separator, and a negative electrode, each of 
which is in a thin film form, are stacked in this order. 

It is preferable for the pol5nTier battery according to the present 
n - >■ \" " to be conventionally referred to as a lithium 

polymer battery - -fe . H owever , it may not be limited to a lithium polymer 
battery but rather may be another type of a polymer battery. 

Please amend the paragraphs beginning at page 19, line 16, and continuing to 
page 21, line 4, as follows: 

It is preferable for the polymer electrolyte to have high viscosity in 
the polymer battery .^^^-^ -v^e^-^s^-^ Herein, having high 

viscosity indicates the exhibition of the viscosity in the case where the 
surface of the pol5nTier electrolyte is pressed against another surface 
such that the electrodes have adhesiveness that can retain their own 
weight in the condition that the positive electrode, the polymer electrolyte 
and the negative electrode are stacked and it is preferable for the poljmier 
electrolyte to have viscosity higher than such viscosity. Therefore, the 
viscosity can be appropriately adjusted according to the sizes, weights, 
and the like of the stacked electrodes. Thus, risk of short circuiting due 
to a shift of the electrodes during the process after stacking and due to 
vibrations at the time of utilization of the battery are reduced by using a 
polymer electrolyte having high viscosity and, thereby, the reliability of 
the battery can be increased and the size of the separator can be limited 
to the minimum requirements. 
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Furthermore, it is preferable to remove factors for lowering the 
adhesiveness at the time when the stacked electrodes are secured to 
each other by means of the viscosity of the pol5mier electrolyte in order to 
increase vibration-proof properties of the completed battery in the 
polymer battery Oie oh-v^^i As for such factors, 

vaporization of a solvent of a low boiling point in the case where the 
battery exposed to a high temperature, gas generation due to the 
decomposition of the electrolytic solution resulting from the repetitive 
utilization (charge and discharge) of the battery, application of stress to 
the stacked electrodes in the peeling direction due to a gas and the like 
can be cited. Accordingly, it is effective to adopt a component of the 
electrolytic solution that does not include the solvent of a low boiling 
point and to suppress the generation of gas resulting from a side reaction 
with the electrodes. It is necessary to adopt a positive electrode material, 
a negative electrode material, a pol5nner electrolyte and the like which do 
not easily generate a gas and to select a combination of these materials 
which do not easily generate a gas from the point of view of a restriction 
of generation of a gas. This is because, in the case where a gas is locally 
generated, the interfaces between the polymer electrolytes and the 
electrodes in this portion is broken down so that a force for peeling the 
laminate which has been secured by means of the viscosity of the 
polymer electrolyte is made to be in effect. 

The pol5nTier battery of the present ffiveBtie-B-embodiment is formed 
by stacking at least one layer of a positive electrode, a pol5nner electrolyte 
retained by one layer of a separator and one layer of a negative electrode. 
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Please amend the paragraph beginning at page 22, line 23, and continuing to 
page 23, line 6, as follows: 

The positive electrode, the separator and the negative electrode are 
first processed so that the outer periphery of the separator and the 
negative electrode is positioned outside of the outer periphery of the 
positive electrode at the time when the positive electrode, the separator 
and the negative electrode are stacked according to a manufacturing 
method for a polymer battery of the present i-Ffv^e-t--i€>B t:echno.l(>gv . Such 
processes can be carried out according to a method well known in the 
art. Herein, after the above described processes, the separator and the 
polymer electrolyte, preferably the separator, the positive electrode and 
the polymer electrolyte are polymerized/crosslinked so as to be 
integrated. 

Please amend the paragraph beginning at page 23, line 17 and continuing to page 
23, line 18, as follows: 

In the following, a polymer battery and a manufacturing method for 
the same aeee*#ffi:g-4e-#^«~^¥^e©efi^kwei^ be described in detail. 
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Please amend the paragraph beginning at page 25, line 5, and continuing to page 
25, line 16, as follows: 

A mixed solvent of 1 : 1 of ethylene carbonate (EC) and y- 
butyrolactone in which 1.8 mol/1 of LiBF4 is dissolved was used as the 
electrolytic solution. A tetrafunctional acrylate monomer having an 
average molecular weight of 7500 to 9000 that contedns a copolymer of 
polyethylene oxide and polypropylene oxide that becomes a precursor of 
a polymer electrolyte was mixed with monofunctional acrylate monomer 
having an average molecular weight of 200 to 300 according to the 
weight ratio of 7 : 3. The electrol5rtic solution and the monomer are 
mixed with each other according to the ratio of 97 : 3. iiuridre 
ppm, relative to the total weight, of a thermal pol5nnerization initiating 
agent is added to the obtained solution so as to prepare a precursor 
solution. 

Please amend the paragraph beginning at page 27, line 12 and continuing to page 
27, line 18, as follows: 

The obtained electrode (positive electrode) was carefully stacked on 
the negative electrode so as to be placed within the area of the negative 
electrode and this operation was repeated so that a lithium poljnner 
battery having 10 layers of positive electrodes and 11 layers of negative 
electrodes was prepared. ^-Q- T^venty polymer batteries ware 
manufactured in the same manner and were evaluated in the same 
manner as in Example 1 . The result thereof is shown in Table 1 . 
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Please amend the paragraph beginning at page 28, line 1, and continuing to page 
28, line 8, as follows: 

A separator integrated to the obtained positive electrode and a 
separator integrated to the negative electrode were stacked so that the 
opposing sides thereof coincided with each other and this operation was 
repeated so as to obtain a lithium pol5nner battery having 10 layers of 
positive electrodes and 11 layers of negative electrodes, t^"^- i ^\ 
polymer batteries were manufactured in the same manner as described 
above and were evaluated in the same manner as in Example 1 . The 
result thereof is shown in Table 1 . 

Please amend the paragraphs beginning at page 31 line 16, and continuing to 
page 32, line 1, as follows: 

A stacked type battery was manufactured using an electrode 
laminate 6 wherein the size of the positive electrode is 62 mm x 30 mm, 
the size of the separators integrated to the both sides of the positive 
electrode is 64 mm x 32 mm and the size of the negative electrode is 64 
mm X 32 mm as well as using, for positioning, a stacking device having a 
simple stacking stage 5 with protrusions 7 perpendicular to each other 
as shown in Fig. 2. 

Usage of this device made it possible to easily position electrode 
laminate 6 integrated to the electrodes and to the separators with high 
precision through a simple operation of pressing electrode laminate 6 



- 12- 



1156711 



YAMADA, K. et al. 
Serial No. 10/733,762 



AttyDkt: 900-485 
Art Unit: 1745 



against protrusions 9- 7 for positioning in the longitudinal and lateral 
directions. 

Please amend the paragraph beginning at page 32, line 10, and continuing to 
page 32, line 15, as follows: 

According to the present mveB-MeHtec^hnoloRy, it becomes possible 
to laminate positive electrodes and negative electrodes in precise 
positions in the case where a laminate is formed. In addition, the shifts 
of the electrodes can be limited to the minimum after stacking aind it 
becomes possible to increase the reliability against vibrations at the time 
utilization of the battery. 

Please amend the paragraphs beginning at page 32, line 26, and continuing to 
page 33, line 19, as follows: 

Furthermore, according to the present 4e-¥e£^4eartechnolog>^ a 
positive electrode, a pol5nner electrol5rte and a negative electrode can be 
stacked without fail ^ ^ ^ ^ ' of the sizes of electrodes and, in 
addition, stacking of the electrodes and the like becomes possible 
without changing the manufacturing units according to a simple method 
such as mechanization even when the sizes of the electrodes and the like 
are changed. Accordingly, it becomes possible to sufficiently utilize the 
characteristics inherent to polymer batteries such that the freedom of the 
forms is high being applicable to a variety of forms. 
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In addition, shifts of the electrodes can be suppressed after 
stacking by adopting a way of stacking of electrodes such that a positive 
electrode and a separator are stacked on a negative electrode after a 
positive electrode and a separator are integrated; a usage of a gel having 
a high viscosity; and usage of materials and a combination of materials 
from which gases are hardly generated,... - aHdy -fe&F^^byAc.^^ shifts 
of electrodes due to vibrations at the time of utilization of the battery can 
be prevented, so that short circuiting between a positive electrode and a 
negative electrode can be prevented and it becomes possible to further 
increase the reliability. 
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